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ABSTRACT

Definition of the malignant transformation event
is central to a distinction between neural stem
cells and cancer stem cells. In such manner, the
descriptive analysis of various tumors such as
gliomas would allow for the distinction of ge-
netic injury and probably epigenetic events that
transform gene transcription pathways. Hypoxia
is a major conditioning influence acting on stem
cell niche microenvironments that evolve in
terms particularly of micro-vascular dynamics.
The incremental involvement of entire fields of
cancerization allows for the establishment of
permissive conditions of repetitive nature and
within the contextual involvement of multiple
clones of injured cells that condition, in turn, the
stem cell niche. In view of the establishment of
progressive malignant change, it is significant
to view the cancerization as an integral involve-
ment of both sequential and concurrent events
in defining the roles of stem cells and cancer
stem cells in terms of a primal process of de-
differentiation beyond simple markers of mor-
phologic transformation.
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1. INTRODUCTION

Derivative recombination of various facets in the cha-
racterization of gliomas indicates a restricted array of
features that would tend to categorize malignant tumors
in terms of biology of stem cells and of cancer stem cdlls.
The acquistion of stem-like traits might promote glioma
initiation, growth and recurrence [1] The field of stem
cell research applies also to regenerative medicine [2].
Hierarchical organization of the proliferative and differ-
ential attributes of a glioma indicates a strict conforma-
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tional profile that includes the distribution and further
multiple redistributions of profiles of activity of the le-
sion. It is with a series of sequential steps in accumula-
tive potential that genetic or karyotypic abnormality as-
sumes a prominent idealization of neoplasms beyond
complex systems of dysregulation. The rates of existence
of glioma cancer stem cells increase proportionally with
rise in WHO grade of glioma [3]. Human bone marrow-
derived mesenchymal stem cells inhibit human glioma
growth through downregulation of PDGF/PDGFR axis
[4]. Particular specificity in the carcinogenesis and fur-
ther to the upset of the oncogene/suppressor gene equi-
librium there would constitute a series of active sites or
domains as integrally composed transformational events.

2. REVIEW
2.1. Stem Cells

Demands of stem cell characterization include a reali-
zation of an undifferentiated stem cell profile in the sub-
sequent utilization of injury and hypoxia, in particular, in
regulatory biology of the stem cell niche. Including both
manners of biologic attributes of stem and progenitor
cells would comprise the evolutionary course of dedif-
ferentiation.

Glioma-initiating cells are responsible for resistance to
chemotherapy and radiation and for recurrence [5].

Such dedifferentiation in gliomas includes the deriva-
tion of onset pathways reflected in excessive cellular
proliferation and the establishment of non-apoptosis. The
orphan nuclear receptor TLX promotes brain tumori-
genesis[6].

Specificity of malignant transformation comprises the
congtitutional insertion of stem cells that directly pro-
mote the distribution of injurious agents that mutageni-
caly compromise the mechanisms of normal cell differ-
entiation. Innate brain region neural stem cell heteroge-
neity isimplicated in the patterning of gliomagenesis|[7].

It is especially significant to consider stem cells as the
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source of biologic viability of gliomas in terms of the
consequent and sequential developments of molecular
pathways in cancerization. MicroRNAs play an impor-
tant role in renewal and differentiation of cancer stem
cells[8].

2.2. Malignancy

Cancer stem cells are modulated source for the institu-
tional emergence of malignancy in addition to the system
attributes of proliferating cells that diffusely infiltrate. A
significant field cancerization phenomenon includes a
spread of diffusible factors in operative modulation of
transcriptional control of various genes. Epigenetic mo-
dulation isimplicated in the crosstalk of cancer cellswith
their environment [9].

2.3. Dedifferentiation

Such pathways include epigenesis that arises in con-
text of the variable parameters induced by the microen-
vironment and in particular by the niche microvascula-
ture. The apoptotic ligand TRAIL holds promise as can-
cer gene therapy [10].

Intentional synthesis of undifferentiated stem cell na-
ture includes the promotion of systems that include both
autocrine and paracrine influence on stem cells.

The strict reappraisal of transforming integralization
of injuries alow for the promotion of distribution dy-
namics underlying active glioma infiltration of adjacent
fields of cancerization. It is further to such promotional
events that malignant transformation contributes to the
systemic implications of subsequent development of the
malignant potential for dedifferentiation of the tumor
cells.

The anti-oxidant enzyme status appears a significant
feature of heterogeneity of glioblastomas[11].

In a strict context of progression, the institution of
multiple profiles of superimposed change and of field
involvement evolves as systems of biologic derivation of
stem cell attributes. Deregulation of the retinoblastoma,
phosphoinositide-3 kinase and p53 pathways character-
izes gliomas[12].

Complex categorization of the carcinogenic influences
arises as composite determination of injury that assumes
the regulatory pathways of constitutional change in terms
of proliferative activity. Cancer stem cells are deriva-
tive dysfunctionality that is expressed as dedifferentia-
tion during the stage of carcinogenesis.

In view of paramount integration of various forms of
injurious events, there is instituted a strong tendency in
assuming stem-cell profiles that are self-promotional.
CD133, despite its association with stem cells, remains
to be defined as a causal relationship to tumorigenesis
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[13].

2.4. Dysregulation

It is in terms of system pathways that accumulative
phenomena of genetic damage and of epigenetic dysre-
gulation assume multi-parallel consequences as reflected
in such stem-cell biologic activities. Our picture of the
many interactions between tumor and parenchymal cells
isincomplete [14].

Considerable expansion of dimensions in glioma de-
differentiation accounts for tumor biology that is both de-
rivative function and also promotional pathway for as-
sumed stem-cell potentiality [15].

It is in terms of an essential field distribution of ab-
normal profiles of injury that the whole complex array of
dysregulations accounts for the establishment of the de-
differentiation process central to the development and
progression of carcinogenesis. The stemness phenotype
model proposes that all glioma cells possess stem cell
properties with also microenvironment-induced modula-
tion [16].

2.5. Drivers of Carcinogenesis

The drivers of carcinogenesis are constituted by the in-
tegral dedifferentiation phenomenon that includes the as-
sumption of multi-potentia for subsequent assumption of
excessive proliferative rate and for the integral develop-
ment of microenvironmental characterization.

As such, incremental aspects of a stem-cell charac-
terization include the overall field cancerization in glio-
magenesis. Alterations in microRNA expression have
been linked to initiation and progression of gliomas [17].

Distributional dimensions of increasing potentiality
arise from the attributes of acquired stem cell profiles
that malignantly transform. The whole spectrum of such
distributional phenomenon indicates the ingtitution of ab-
normal gene transcription consequent to both genetic and
epigenetic influence.

Stem cell biology is central to a series of transforma-
tional events that primarily implicate the subventricular
zone and which is further attributable to neurogenesis
and particularly to systems of initial organogenesis. It is
in view of parameters of incremental nature that the ma-
lignant transformation process is derived from stem-cell
attributes of cancerization. miR-145 represses pluripo-
tency of embryonic stem cells and is a tumor suppressor
in different cancers[18].

The differential distinction of stemness includes an
essential modulatory role in profile definition of glioma
cells that is centered on the angiogenesis accompanying
systems of field cancerization. Further to the shaping of
stem cell derivation is the assumption of parameters of

OPEN ACCESS



L. M. Agius / Stem Cell Discovery 3 (2013) 1-6 3

progression that add to the malignant potential for spread.

2.6. Biologic Derivation

Significant to the biologic derivation of cancer stem
cells there evolves a mixture of attributes that are directly
related to the onset of the malignant transformation pro-
cess. Platelet-derived growth factor and c-Kit (stem cell
factor receptor) signalling play important roles in initia-
tion and maintenance of gliomas [19]. Especially promi-
nent is the repeated re-characterization of systems of de-
differentiation that aternate with attempts at partial dif-
ferentiation of progeny glioma cells. In such manner, the
overall profiles overlap both stem cell biology and aso
organogenesis in terms of significant increase in potenti-
ality for cell proliferation in particular.

The failure of current therapies has been attributed to
the functional heterogeneity of glioma cells[20].

A relatively quiescent subset of glioma cells resembl-
ing cancer stem cellsis responsible for long-term growth
through the production of transient populations of highly
proliferative cells[21].

The dimensions of stem cell biology are assumed re-
appraisal of the micro-environmental conditioning that
modul ates pathway activity and systems of consequential
dedifferentiation.

Multi-lineage potential includes a specific role for
cancer stem cells, in particular, that augment the range of
distributional patterns for involvement of surrounding
neural tissue by infiltrating tumor cells. Tumor-initiating
cells might constitute most of the cells within the tumor
bulk, and implicate a “hierarchical” model of tumorige-
nesis [22]. The whole complex derivation of mutagenesis
is a consequence to the promotion for further dedifferen-
tiation. The strict cooperative roles of stem cells are a
significant component attribute in delineating potentiality
for spread and tissue infiltration.

2.7. Stemness

The niche micro-environment is a site of microvascu-

lar angiogenesis in terms particularly of gliomainitiation.

Multi-directional modulatory influences account for the
heterogeneity of many glioblastomas that promotes inte-
gral development of the neoplastic lesion.

The glioma cells, normal brain cells, immune cells, and
stem cells interact through a complex cytokine network
[23].

The concept of stemness is significant as proportional
increment of the infiltration and multi-focal gliomagene-
sis that further promote in turn angiogenesis in adjacent
fields of cancerization. Glioma stem cells induce the syn-
thesis of vascular endothelial growth factor [24]. The pro-
files of neoplastic growth come to induce non-apoptosis
and increased oncogene activity such as that of CDKN
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2A. Mutation of suppressor genes such as TP53 alows a
permissive assumption of excessive proliferative rate as
integral to an overall dedifferentiation of cells and path-
ways.

Niche biology is a resource for cancerization and is
promotional in terms of distribution dynamics in tumor
modulation and spread. Overal dimensions of subse-
quent development and transformation assume the mo-
dulation of the micro-environment in the consequential
progression of carcinogenesis or gliomagenesis. Periva
scular and intraparenchymal tumor cell migration pre-
cede tumor mass formation in the adult brain [25].

Systems of repair are themselves also a source for the
congtitution of a neoplasm that is highly infiltrative. The
significance of parameters of institution implicates dy-
namic modulators for the integral carcinogenesis as re-
flected in the development of various characterizations of
putative stem cell activity.

The intraventricular route can achieve a reservoir of
self-renewal cells, potentially active against glioma cell
spread [26].

The development of injury is particularly prominent in
the propagation of gliomagenesis in various foci of the
cancerization field. It is the appearance of significant
overlap of profiles of activity in such tumor fields that
integrally come to constitute derivational dynamics of
progressive growth and spread of the glioma cells.

Complex overlapping profiles of mutagenesis, radia-
tion and oxidative stress culminate in a field effect that
centers particularly on the stem cell niche. Dedifferentia-
tion and stem cell attributes are systems of integral con-
stitution in the delineation of events that are modulated
by the micro-environment and in turn also modulate such
micro-environment.

Promotional enhancement of gliomagenesis appears to
contribute to the essential attributes of a lesion that is
monoclonal, oligoclonal and also heterogeneous in many
of its aspects in biologica evolution. Identical tumori-
genic stimuli produce markedly different glioma phenol-
types, depending on the differentiation status of the trans-
formed cell [27]. The stem cells assume cancer attrib-
utes in their own right and beyond the defining charac-
terization of the glioma cells themselves. It is further to
the redlization of alesion of progressive nature that glio-
mas come to assume the multi-potentiality of the cancer
stem cell that further conform to the disequilibrium of on-
cogenes with suppressor gene activity.

3. DISCUSSION

The developmental factors of gliomagenesis are dimen-
sional systems of infiltrative activity beyond the parent
tumor. Stem cells and cancer stem cells are end-resultsin
their own right and contribute to a correlative interaction

OPEN ACCESS



between cells and micro-environment. One major goal is
targeting tumor antigens highly expressed on glioblas-
toma cancer stem cells[28].

The distribution of mutagenesis is a component system
of correlative phenomena that enhance proliferative rate
of gliomas within an essential modulation of the micro-
environment. There is dynamic interplay among extra-
cellular signal-regulated kinase, N-cadherin and integrin
alphab in glioma stem cell invasion [29].

Transitions of circulating stem cells through endothe-
lia cells of the micro-vasculature account for the pro-
gression of fields of operative cancerization. It is signifi-
cant to view complex re-modulation systems that expand
the infiltrative field of a glioma within the contextual re-
ference of further enhancement of the malignant trans-
formation zone. Oxidative stress linked to such pathways
as metallotheonins would allow for a transformation that
is both parent to the excessive proliferative rate of gli-
oma cells and also to spread within the field of canceri-
zation.

Duality of roles in cancerization involves the estab-
lishment of gliomagenesis that participates in the overall
development of foci of collaborative infiltration.

Tumor-associated microglia/macrophages may also
play important roles in promoting glioma stem cell inva
sion, particularly via transforming growth factor-Betal
release [30]. The malignant transformation processis due
to cancer stem cell establishment in various dynamic ac-
tivities that implicate response to genetic and epigenetic
change and the infiltration of tumor cells relative to foci
of angiogenesis. Hypoxia is the main micro-environmen-
tal conditioning mechanism that parallels the gliomage-
nesis with angiogenesis. The field cancerization pheno-
menon is secondarily implicated in ways that are poten-
tiated by the onset of systems of genetic and epigenetic
factors of injury [31].

It is with reference to various simultaneous events that
the sequential conditioning of stem cell niches proves a
progressive development of carcinogenesis. There is a
need for integration of models of cancer as an organ sys-
tem in the development of cancer therapies[32].

Incremental evolutionary traits hence are dedifferenti-
ating in terms of the defining roles of cancer stem cells.
In view of increased proliferative rate, and also the char-
acterization of developmental traits, delineation of con-
siderable heterogeneity occurs within any given glioma
that is participant to multiple consensus development of
concomitant and sequential events of interaction between
cells and cells and between cells and the micro-envi-
ronment. In this regard, the system realization of injury is
strictly and potentialy definable in terms beyond the
simple end-result of further incremental infiltration of the
surrounding brain tissues.

It is to be realized that definition of the role of malig-
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nant change as end-result of cancer stem cell biological
activity would imply a stemness that is conceptually ac-
tivated within the conditioning parameters of the niche
micro-environment.

The micro-circulatory system of stem cell niches de-
lineates the sharp distinction between neural stem cells
and the cancer stem cells. Initiation and further progress-
sion alow for permissive conditions to further charac-
terize the redlization of a whole plethora of injuries as
carcinogenesis. Glioma stem cells aberrantly differentiate
into diverse cell types and may contribute to the estab-
lishment of tumor heterogeneity [33].

The differentiation process of transformed malignant
change is attributed to the defining properties of a series
of dynamic interactions as shown by the inception of
fields of carcinogenesis. Patch characterization includes
the pushing of surrounding neural tissues, while the foci
of tumor transformation expand. Collision parameters of
multiple foci of gliomagenesis allow for incremental de-
velopment of injury as defined oncogenically.

Angiogenesis is a standard structural marker of injury
that allows for permissive conditions of realized potenti-
ality and the possible occurrence of recurrence and for
the appearance of therapy resistance.

The whole spectrum of participating influences are
conditioning pathways as foci of malignant transforma-
tion that concurrently promote niches that harbor cancer
stem cells.

Hence, it is the niche micro-environment that is estab-
lished influence in gliomagenesis. In alast analysis, it is
beyond the simple acquisition of genetic damage that tu-
mor or glioma cells prove progressive as infiltration of
fields of established genetic injury. Markers or glioblas-
toma stem cells such as CD133, CD15, integrin alphab,
L1CAM may aid identification but cannot be conclu-
sively linked to a stem cell phenotype [34].

4. CONCLUSIONS

Delineation of genetic injury is a karyotypic marker of
malignant transformation in a manner that is permissive
in theinitial stages of gliomagenesis. It is further to such
injury that the fields of cancerization allow for conditio-
ned niches to promote the replication of cancer stem cells
in close relative proximity to niche micro-vascul ature.

The significance of further interplay between trans-
forming cells and micro-environmental conditioning a-
lows for the emergence of stem cells that contribute to
the establishment of a series of overlapping profiles that
incrementally participate also as qualitative characteriz-
ing traits of the transition between neural stem cells and
cancer stem cells. Realization of oncologic onset of the
lesion is therefore a concurrently evolving series of path-
ways that molecularly prove accumulative.
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It is further to the dimensional occurrence of excessive
proliferative activity and of micro-environmental infil-
tration that the consequential attributes of pathway in-
volvement are both transforming in qualitative terms and
also quantitative in lesion dynamics.
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